DNA methylation in genomic imprinting.
As a reversible epigenetic modification which can affect gene expression, DNA methylation has been an attractive candidate for the biochemical mechanism of genomic imprinting. Many correlations in mice and humans link allele-specific DNA methylation to the allele-restricted RNA expression which is the hallmark of imprinted genes. Moreover, abnormal DNA methylation accompanies the pathological functional imprinting of certain human genes on chromosome 11p15.5 in Wilms' tumors and in the Beckwith-Weidemann syndrome and on chromosome 15q11-13 in the Prader-Willi and Angelman syndromes. A role for DNA methylation in maintaining the transcriptional silence of imprinted alleles at some loci has been supported by pharmacological manipulation with 5-aza-2'-deoxycytidine and by experiments with methyltransferase deletion mice. Gametic differences in DNA methylation could also account for the initiation of imprints, but this remains unproven. Comprehensive physical models for the role of DNA methylation in imprinting must account not only for local allele-restricted gene expression but also for the existence of large chromosomal domains containing multiple coordinately imprinted genes.